Listing of Claims: 

1 . (Currently Amended) A signal processing apparatus operable to represent the effects 
on a received signal of a radio communications channel having L paths, each path having an 
average attenuation and a pre-determined respective delay, wherein the received signal includes 
a combination of correlated components determined from an effect of pulse shaping filters on the 
received signal, each correlated component having a correlation coefficient representing a 
correlation of the received signal component with respect to each of the other components, the 
signal processing apparatus comprising: 

a plurality of signal simulators, each simulator generating a signal 
component value proportional to a complex zero mean gaussian random variable 
having a pre-determined variance, and 

a summer operable to sum the signal component values produced from 
each signal simulator, to form a representation of the signal received via the radio 
communications channel, wherein the variance of each of the signal component 
values produced by each of said plurality of signal simulators is pre-determined 
by calculating the eigen values of a matrix formed from the correlation 
coefficients and from a channel correlation matrix which includes the average 
attenuation of each of the L paths. 

2. (Original) A signal processing apparatus as claimed in Claim 1, wherein the number of 
signal simulators is less than the number of paths L of the radio communications channel, the 
number of signal simulators being determined from the number of eigen values above a pre- 
determined threshold, each eigen value above the threshold forming the pre-determined variance 
for a corresponding signal simulator. 
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3. (Original) A signal processing apparatus as claimed in Claim 1, wherein the correlated 
components from which the received signal is formed are representative of components formed 
from respective correlators of a rake receiver, the received signal being a spread spectrum signal, 
the correlation coefficients representing a correlation of the output signal of each correlator with 
respect to the output of the other correlators. 

4. (Original) A signal processing apparatus as claimed in claim 1, wherein the signal 
component value produced by each signal simulator is formed from a squared magnitude of the 
zero mean complex gaussian random variable. 

5. (Original) A signal processing apparatus as claimed in Claim 4, wherein each of the 
paths L of the multi-path channel i have parameters (A^r^o </ <z,, where X { is the average 
attenuation of path i having the delay r t with respect to a first of the paths, and the summer 
provides a representation of the received signal r for an input signal s represented by the 
equation: 

L-} 2 

r = 5 XM where |yj is the squared magnitude of the complex zero 

i=0 

mean gaussian random variable produced by the i-th signal simulator, the 
gaussian random variable having the pre-determined variance /// calculated from 

the eigen values (/*, of the matrix formed matrix 
l(P^) w <iJ'^ fl «l(^WJ. where Pij are the L correlation coefficients, and 
Diag^)^^ is the channel correlation matrix for independent paths. 
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6. (Original) A signal processing apparatus as claimed in Claim 5, wherein the correlation 

coefficients are calculated according to the equation: 

sin(^\ j7 )cos(^A / .) r,-z\ 
p. = — 1 — SLl L£. SLi where A l7 =- S T c being the duration 

of each chip of the received spread spectrum signal and p the roll-off factor. 

7. (Original) A channel simulator including a signal processing apparatus as claimed in 
Claim 1, and a noise generator operable to simulate the effects of noise on the received signal. 

8. (Original) A channel simulator including a signal processing apparatus as claimed in 
Claim 7, wherein the noise generator is operable to include the effects of inter symbol 
interference on the received signal. 

9. (Original) A channel simulator for representing a radio communications channel in 
accordance with a markov model, the channel simulator comprising a plurality of channel states 
representing the states of the radio communications channel, a transition between states being 
determined according to transition probabilities, wherein the transition probabilities are 
determined from the effects of the radio communications channel represented by the signal 
processing apparatus according to claim 1 . 

10. (Original) A method of representing the effects of a radio communications channel 
having L paths on a received signal, each path having an average attenuation and a pre- 
determined respective delay, wherein the received signal includes a combination of correlated 
components determined from an effect of pulse shaping filters on the received signal, each 
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correlated component having a correlation coefficient representing a correlation of the received 
signal component with respect to each of the other components, the method comprising 

generating a plurality of complex zero mean gaussian random variables 
each having a pre-determined variance, and 

summing the variables, to form a representation of the signal received via 
the radio communications channel, wherein the pre-determined variance of each 
variable is calculated from the eigen values of a matrix formed from the 
correlation coefficients and from a channel correlation matrix which includes the 
average attenuation of each of the L paths. 

11. (Original) A method of representing as claimed in Claim 10, wherein the number of 
complex zero mean gaussian random variables is less than the number of paths L of the radio 
communications channel, the number of variables being determined from the number of eigen 
values which are above a pre-determined threshold, each eigen value above the threshold 
forming the variance for a corresponding one of the gaussian random variables. 

12. (Original) A method as claimed in claim 10, comprising 

forming a squared magnitude of the zero mean complex gaussian variable, 
before summing to form the representation of the received signal. 

13. (Original) A method as claimed in Claim 12, wherein each of the paths L of the multi- 
path channel i have parameters (A n r ( )o <L , where X i is the average attenuation of path i 

having a delay r t with respect to a first of the paths, the summing producing the representation of 

the received signal r for an input signal s according to the equation: 
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W 2 2 

r = 5^|y;| where \Y ( \ is the squared magnitude of the i-th complex 

i=0 

zero mean gaussian random variable, the gaussian random variable having the 
pre-determined variance /// calculated from the eigen values (/Oo^of the 

formed matrix ^p y ) MJ<M [ Diag^AX^j^l where py are the M correlation 

coefficients, and Diag^i)^ u<L \ is the channel correlation matrix for 

independent paths. 



14. (Original) A method of representing as claimed in Claim 13, wherein the correlation 
coefficients are calculated according to the equation: 

sin(^A,,)cos(^A l7 ) , T i~ T i m * . , 

— ^_±L Y y J where A i7 =- J -, T c being the duration 

PiJ M,(l-4^) tJ T c 

of each chip of the received spread spectrum signal. 



15. (Currently Amended) A method of simulating a radio communications channel, 
comprising 

identifying a number of paths L via which a signal may b e is received 
from the radio communications channel, 

determining an average attenuation and a pre-determined delay with 
respect to a first of the paths of a communicated radio signal for each of the paths, 

determining a plurality of correlation coefficients from an effect of pulse 
shaping filters on the received signal, 



6 



forming a matrix from the correlation coefficients introduced by the pulse 
shaping filters and from a channel correlation matrix which includes the average 
attenuation of each of the L paths, 

for each of the paths of the radio channel, calculating a variance of a 
complex zero mean complex gaussian process from the eigen values of the 
formed matrix, 

generating, for each path, a signal component value proportional to the 
complex zero mean gaussian random variable having the calculated variance, and 

summing the signal component values produced for each path, to form a 
representation of a signal received via the radio communications channel. 

16. (Currently Amended) [[A]] An article of manufacture including a computer 
readable-medium adapted for use in a data processor of a signal processing apparatus operable to 
represent the effects on a received signal of a radio communications channel having L paths, 
each path having an average attenuation and a pre-determined respective delay, wherein the 
received signal includes a combination of correlated components determined from an effect of 
pulse shaping filters on the received signal each correlated component having a correlation 
coefficient representing a correlation of the received signal component with respect to each of 
the other components, the signal processing apparatus comprising a plurality of signal simulators 
and a summer operable to sum signal component values produced from each of said plurality of 
signal simulators, to form a representation of a signal received via a radio communications 
channel, the computer-readable medium comprising program code for causing: 
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each of said plurality of signal simulators to generate a signal component 
value proportional to a complex zero mean gaussian random variable having a 
pre-determined variance, and 

pre-determination of the variance of each of the signal component values 
produced by each of said plurality of signal simulators by calculating the eigen 
values of a matrix formed from correlation coefficients and from a channel 
correlation matrix which includes an average attenuation of each of the L paths. 
program providing comput e r e x e cutabl e instructions, which wh e n load e d on to a 
data proc e ssor configur e s th e data processor to op e rat e as a signal proc e ssing 
apparatus as claimed in Claim 1 [[.]] 

17. (Currently Amended) [[A]] An article of manufacture computer program having 
comput e r executabl e instructions, which wh e n load e d on to including a computer-readable 
medium adapted for use in a data processor causes for operating as a channel simulator, wherein 
the computer-readable medium comprises code means for causing the data processor to perform 
the method according to Claim 10. 

18. (Currently Amended) A computer data signal adapted for use carrier having a 
r e cording medium on which is record e d instructions r e pr e s e nting the comput e r program claim e d 
in Claim 16 with a data processor of a signal processing apparatus operable to represent the effects 
on a received signal of a radio communications channel having L paths, each path having an 
average attenuation and a pre-determined respective delay, wherein the received signal includes 
a combination of correlated components determined from an effect of pulse shaping filters on the 
received signal each correlated component having a correlation coefficient representing a 



8 



correlation of the received signal component with respect to each of the other components, the 
signal processing apparatus comprising a plurality of signal simulators and a summer operable to 
sum signal component values produced from each of said plurality of signal simulators, to form a 
representation of a signal received via a radio communications channel wherein the computer data 
signal comprises: 

a code segment for causing each of said plurality of signal simulators to 
generate a signal component value proportional to a complex zero mean gaussian 
random variable having a pre-determined variance, and 

a code segment for causing pre-determination of the variance of each of the 
signal component values produced by each of said plurality of signal simulators by 
calculating the eigen values of a matrix formed from correlation coefficients and 
from a channel correlation matrix which includes an average attenuation of each of 
the L paths . 

19. (Currently Amended) [[A]] An article of manufacture including a computer-readable 
medium adapted for use in computer program providing computer ex e cutable instructions, which 
when load e d on to a data processor configur e s th e data proc e ssor to op e rat e as of a channel 
simulator including a signal processing apparatus operable to represent the effects on a received 
signal of a radio communications channel having L paths, each path having an average 
attenuation and a pre-determined respective delay, wherein the received signal includes a 
combination of correlated components determined from an effect of pulse shaping filters on the 
received signal, each correlated component having a correlation coefficient representing a 
correlation of the received signal component with respect to each of the other components, the 
signal processing apparatus comprising a plurality of signal simulators and a summer operable to 
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sum signal component values produced from each of said plurality of signal simulators, to form a 
representation of a signal received via the radio communications channel, and including a noise 
generator operable to simulate effects of noise on the received signal the computer readable- 
medium comprising program code for causing: 

each of said plurality of signal simulators to generate a signal component 
value proportional to a complex zero mean gaussian random variable having a 
pre-determined variance, and 

pre-determination of the variance of each of the signal component values 
produced by each of said plurality of signal simulators by calculating the eigen 
values of a matrix formed from correlation coefficients and from a channel 
correlation matrix which includes the average attenuation of each of the L paths, 
as claimed in Claim 7 [[.]] 
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